The federal Mental Health Parity and Addiction Equity Act (MHPAEA) sought to eliminate historical disparities between insurance coverage for behavioral health (BH) treatment and coverage for medical treatment. Our objective was to evaluate MHPAEA's impact on BH expenditures and utilization among "carve-in" enrollees.
I
n 2014, almost a quarter of US adults were estimated to have a mental illness (MI) or substance use disorder (SUD). 1 However, insurance coverage for such behavioral health (BH) conditions has traditionally been less generous compared with coverage for physical illness, resulting in restricted access to, 2, 3 and disproportionately high patient out-of-pocket spending on, 4,5 BH treatment services. The landmark 2008 federal Mental Health Parity and Addiction Equity Act (MHPAEA) is the latest in a long line of parity laws 6 attempting to rectify this disparity.
MHPAEA applied to health insurance plans sponsored by "large" employers with >50 employees, including both fully insured (FI) and self-insured (SI) plans. Under MHPAEA, if a plan offered BH benefits, these benefits had to be comparable with medical/surgical benefits. According to statutory provisions, key benefit features required to be "at parity" included financial requirements (eg, deductibles, copayments) and quantitative treatment limits ("QTLs", eg, number of visits, days of coverage). Interim final rules (IFR) added the requirement of parity in nonquantitative treatment limits ("NQTLs", eg, preauthorization, reimbursement, medical necessity review). Insurers and employers were expected to make a "good faith effort" to comply with statutory provisions (effective January 1, 2010 for plans that renew on January 1 of each year, also known as "calendar-year" plans), and were legally required to comply with the IFR 7 (effective January 1, 2011 for calendar-year plans). 8 Final rules (effective January 1, 2015 for calendar-year plans) clarified MHPAEA's interaction with the Affordable Care Act (ACA). 9 For SI plans, in which 63% of workers covered by employer-sponsored insurance are enrolled, 10 MHPAEA was the first law to require parity in all of the aforementioned benefit features for MI, and the first law to require any benefit features be at parity for SUD. Notably, MHPAEA also required out-of-network (OON) benefits to be at parity. Barry et al 11 argued MHPAEA's main contribution was the removal of treatment limitations that restricted access to BH services. Indeed, studies have found substantial changes to plans' BH benefit design as a result of MHPAEA and little evidence of employers dropping BH coverage. [12] [13] [14] However, little is known about the effects of MHPAEA on plan enrollees.
So far, 3 peer-reviewed studies have examined the impact of MHPAEA on members' BH utilization and spending, but only for SUD treatment, or only among high utilizers. Busch et al 15 found MHPAEA was associated with a modest increase in total spending on SUD treatment, but only examined SUD-related utilization and expenditures 1 year before (2009) and 1 year after MHPAEA (2010, before all plans were legally required to comply with MHPAEA's IFR, including NQTL parity). McGinty et al 16 found that MHPAEA was associated with increased access to, use of, and total spending on OON SUD services between 2007 and 2012, but did not consider in-network utilization or expenditures, and limited to users of SUD services, not all members. Grazier et al 17 found an association between MHPAEA and increases in outpatient mental health service use among high utilizers, but only studied data from 1 employer, and only considered changes between 2009 and 2010.
The objective of our study is to investigate whether MHPAEA achieved its goals of increased access to and use of BH treatment, and lower out-of-pocket spending. We hypothesize that utilization and plan costs will increase; patient out-of-pocket costs could increase or decrease, depending on whether reductions in cost-sharing are more than offset by utilization increases. Our study complements the current literature by broadening the investigation of MHPAEA's impact. We used an interrupted time series (ITS) study design and 6 years of data to evaluate MHPAEA's impact on access to, use of, and spending on outpatient, intermediate, and inpatient BH treatment (MI and SUD) among adults enrolled in SI plans from large employers.
METHODS

Study Design and Data
An individual-level ITS study design and segmented regression analysis 18 were used to estimate changes in the monthly time trend of per-member expenditures and utilization during the year after the MHPAEA statute went into effect (2010, the "transition" period) and the 3 years after MHPAEA's IFR was in effect (2011-2013, the "postparity" period, when legal compliance was required, including parity in NQTLs), relative to the 2 years before implementation (2008) (2009) , the "preparity" period). Data were provided by Optum, one of the largest managed behavioral health organizations in the nation. We linked: (1) specialty BH insurance claims providing spending and utilization information; (2) eligibility and demographic data; and (3) employer and plan characteristics from Optum's Book of Business. This study was approved by University of California, Los Angeles Institutional Review Board #12-000006.
Sample
We analyzed data from adults aged 27-64 living in the 50 US states enrolled in a "carve-in" plan subject to MHPAEA as of January 1, 2010 (eFig. 1, Supplemental Digital Content 1, http://links.lww.com/MLR/B269). Here, we focused on "carve-in" plans (plans for which there is 1 contract for both BH care and medical care benefits); MHPAEA's effects on "carve-out" plans [plans which contract directly for BH benefits, separate from any contract(s) for medical benefits] are investigated in a separate paper. We chose to stratify our analyses because MHPAEA's impact among carve-ins may be different from its impact among carve-outs, due to historic differences in care management between the 2 models and due to the higher administrative burden associated with parity compliance for carve-outs (BH benefits must be at parity with medical benefits from potentially multiple medical vendors). To be included in our sample, carve-in plans had to include a BH component (excluding employee assistance program and work/life-only plans), not be a retiree, supplemental or indemnity plan, not be collectively bargained, renew on a calendar-year cycle (to ensure uniform timing of MHPAEA compliance), be associated with a large employer, and be SI (excluding the very few FI plans in our data). Please see eMethods (Supplemental Digital Content 1, http://links. lww.com/MLR/B269) for further discussion of sampling decisions. The final sample included 179,506,951 membermonths (the unit of analysis), consisting of 5,987,776 members, 6587 plans, and 393 employers.
Measures
Outcomes included monthly enrollee use of, and spending on, outpatient, intermediate, and inpatient BH care. All outcomes are defined at the member-month level, meaning that each observation corresponds to expenditures (or utilization) by a member in a month. We defined total expenditures as the sum of plan and patient out-of-pocket spending for a given enrollee in the given month. Plan expenditures include Optum and "coordination of benefit" payments by other insurers. Patient out-of-pocket expenditures include copayment, coinsurance, and deductible spending. Expenditures were adjusted to 2013 dollars (inpatient dollars using inpatient CPI, and outpatient using "other medical professionals" CPI) and adjusted to a national mean to account for geographic variation. Outpatient utilization measures include visits for assessment/diagnostic evaluation, medication management, individual psychotherapy, and family psychotherapy. Intermediate care measures include days of structured outpatient, day treatment, and residential care. Lastly, we counted the days of inpatient care each enrollee used in the given month.
Each spending/utilization outcome was used to calculate 2 more measures: (1) whether an enrollee had any spending/utilization in the given month, which measured the "penetration rate" or percent of enrollees accessing care; and (2) the amount of spending/utilization if an enrollee had any spending/utilization in the given month, which measured the "conditional" amount among "users" (the subset of enrollees with positive values for the given outcome).
Covariates of interest included indicator and spline variables that measured changes in an outcome's time trend (changes in level and slope) in the transition and postparity periods, relative to the preparity period. Indicator variables were used to measure the immediate impact of MHPAEA on an outcome (the change in level of the outcome at the start of the intervention period). Spline variables were used to measure any gradual or long-term changes MHPAEA may have had on an outcome over time (the change in slope of the outcome during the intervention period). Specifically, a continuous variable for time in months controlled for the outcome's linear preparity "baseline" time trend. The indicator variable for the postparity period (= 1 for months in 2011-2013, 0 otherwise) measured the discontinuity, or immediate change in level of the outcome, after MHPAEA's IFR became effective in January 2011, relative to the level expected based on the preparity trend. The spline variable for the postparity period (counting months in 2011-2013, from 1 to 36) measured changes in an outcome's slope (ie, gradual monthly rate of change) from preparity to postparity. The indicator/spline variables for the transition period measure respective changes in level/slope in 2010, compared with preparity. While we accounted for the transition period, we focused on comparisons with the postparity period, when plans were legally required to comply with MHPAEA (including parity in NQTLs). Other covariates include sex, age group, primary insured versus dependent status, employer size, plan type, fixed state and seasonal effects, and provider supply rates (Table 1) .
Statistical Analyses
Segmented regression analysis modeled changes in an outcome's time trend between the pre, transition, and postparity period, controlling for the aforementioned covariates. For each outcome, we modeled changes in the monthly (1) unconditional mean (mean among all enrollees) using linear regression; (2) penetration rate (probability an enrollee had any spending/use) using logistic regression; and (3) conditional mean (mean among "users," the subset of enrollees with positive values) using gamma regression. Each model adjusted for employer-level clustering using Generalized Estimating Equations cluster robust "sandwich" standard errors, to account for employer-level sampling and the nesting of months within members within plans within employers. 19, 20 We used Pr0.05 as our cutoff for statistical significance.
As well as estimating changes in each outcome's time trend, we used the above models to predict per-enrollee spending/utilization amounts, penetration rates, and per-user amounts in July 2012 under 2 scenarios, assuming (1) MHPAEA never happened, and (2) MHPAEA was in effect. These predictions illustrate how changes in level and slope affect an outcome's value at the midpoint of the postparity period. Furthermore, we tested our models and results via several sensitivity analyses (see eMethods, Supplemental Digital Content 1, http://links.lww.com/MLR/B269, for details). Table 1 presents demographics and unadjusted BH spending/service use for our sampled member-months in 3 sections: member, employer, plan, and provider characteristics (Table 1A) ; diagnostic characteristics (Table 1B) ; and spending/service use by expenditure/utilization type, providing percentages of member-months with any spending/ service use (penetration rates), and average levels of spending/service use among users (Table 1C) . Penetration rates illustrate that monthly BH spending/utilization was rare; for example, 2% of member-months had any total BH expenditures, and 0.01% used residential care. In analyses not shown here, we compared sample characteristics in the preparity and postparity periods, finding them stable over time.
RESULTS
Sample Characteristics
Changes Among All Enrollees
Focusing on changes in the postparity period when plans were legally required to comply, MHPAEA is associated with statistically significant increases in the time trends of monthly per-member total and plan spending and outpatient visits, and mixed effects for intermediate care. Figures 1-3 display significant results graphically, representing an outcome's adjusted monthly time trend via solid black line; a dotted line projects the preparity "baseline" time trend forward in time, to represent what would be expected in MHPAEA's absence. Figure 1 illustrates that, relative to what would be expected based on the preparity trend, monthly per-member total and plan expenditures had immediate increases of $1.05 (P = 0.02) and $0.88 (P = 0.04), respectively. For outpatient utilization (Fig. 2) , monthly per-member assessment/diagnostic evaluation had an immediate increase of 0.00045 visits (P = 0.00), and monthly per-member individual psychotherapy had both an immediate increase of 0.00578 visits (P = 0.00) and additional gradual increases of 0.00017 visits per month (P = 0.03). In contrast, monthly per-member structured outpatient care's changes in level and slope offset each other ( Fig. 3) : an immediate decrease of 0.00059 days (P = 0.00) was followed by gradual increases of 0.00002 days per month (P = 0.00), leading to the convergence of the postparity and preparity trends by the end of the study period. There were no significant changes to the time trends of monthly per-member patient expenditures, or to medication management, family psychotherapy, day treatment, residential, or inpatient utilization. A comprehensive table of estimates may be found in eTable 1 (Supplemental Digital Content 1, http://links.lww.com/MLR/B269).
Changes in Penetration Rates and Changes Among Users
MHPAEA is associated with increases in the penetration rates and per-user amounts of expenditures, outpatient utilization, and inpatient utilization, but declines in these measures for intermediate care utilization. Please see eTable 2 (Supplemental Digital Content 1, http://links.lww. com/MLR/B269) for specific estimates, and eResults (Supplemental Digital Content 1, http://links.lww.com/MLR/ B269) for a summary of significant effects.
Predicted Spending and Use, With and Without MHPAEA
While the aforementioned figures describe the significant changes in an outcome's time trend associated with MHPAEA, Table 2 summarizes parity's effect on an outcome's predicted value at the midpoint of the postparity period. For each spending and utilization outcome, perenrollee amounts, penetration rates, and per-user amounts were predicted for July 2012, under 2 scenarios: (1) assuming MHPAEA never happened, and (2) assuming parity was in effect. This shows how changes in level and slope work together to affect an outcome's value at one point in time: for example, in July 2012 MHPAEA's predicted effect on total per-enrollee expenditures is an increase of $1.50 per-enrollee (from $6.90 to $8.40). Furthermore, Table 2 illuminates the outcomes for which overall per-enrollee increases in spending and outpatient utilization were driven by significant increases in the penetration rate (eg, plan spending and assessment/diagnostic evaluation visits), by significant increases in spending/utilization among users (eg, total expenditures), or by both (eg, individual psychotherapy). Lastly, Table 2 highlights the modest magnitude of parity's positive effects on expenditures and outpatient utilization. For example, use of outpatient individual psychotherapy increased (per-enrollee visits, penetration rate, and per-user visits), but the predicted increases in July 2012 were small (0.02 vs. 0.03; 1.2% vs. 1.4%; and 2.1 vs. 2.3, respectively). The exception is parity's negative effect on intermediate care utilization among users; in particular, users were predicted to consume an average of 7 days of residential care in July 2012 under parity, 50% lower than the 13 days predicted without MHPAEA.
Sensitivity Analyses
Our results were robust to: (1) inclusion of claims diagnoses in conditional regressions (see eTable 4, Supplemental Digital Content 2, http://links.lww.com/MLR/B271 for the diagnosis codes included in each diagnostic category); (2) exclusion of plan type from model specification; 
DISCUSSION
This is the first study to investigate MHPAEA's impact on a broad range of specialty BH service use and spending for commercially insured adults enrolled in SI carve-in plans from large employers. We found MHPAEA was associated with increased access to and use of BH services, mainly through modest increases in outpatient BH utilization. Although MHPAEA was associated with small increases in total and plan spending, there were no changes to patient out-of-pocket spending. This suggests that growth in out-of-pocket spending resulting from utilization increases may have offset any decline in out-of-pocket spending resulting from reductions in cost-sharing. Among all enrollees, there was no overall change in intermediate or inpatient care utilization by the end of the study period. However, among the subset of members who used such services, MHPAEA was associated with a small increase in inpatient use, and decreases in intermediate care use. One possible explanation for decreased intermediate care utilization among users is that because these specialized BH services (eg, residential treatment) had no medical/surgical equivalent, employers had to choose whether to categorize intermediate care as inpatient care or as outpatient care during parity compliance. Categorization as inpatient care could have led to increased cost-sharing for intermediate care services post-MHPAEA.
Our result of increased total BH spending with no change to out-of-pocket BH spending is consistent with 16 though via a different mechanism: the latter study found increases in the probability of any inpatient OON SUD service use among users of SUD services, and our study found increases in the number of days of inpatient treatment among users of inpatient care. To our knowledge there are no peer-reviewed studies reporting significant changes to plan spending or intermediate care use. MHPAEA's small impact on spending suggests that fears regarding parity substantially increasing insurers' costs were unfounded. We found that total spending on BH services increased by $1.05 per-enrollee in January 2011, a 14% increase from the predicted $7.35 total per-enrollee spending on BH services without MHPAEA. This amount is an even smaller proportion of spending for all health services: perenrollee private health insurance expenditures were $4878 in 2011 21 ; prorating this number across months results in $407 per month in 2011. Our result of $1.05 is roughly 0.3% of this.
We found that MHPAEA's impact on utilization was also modest. BH utilization rates are low in general; in our data, 2% of enrollees used any BH services in a given month, with outpatient individual psychotherapy visits being the most commonly used service. With 0.027 predicted individual psychotherapy visits per-enrollee in January 2011 without MHPAEA, our result of an immediate increase of 0.00578 visits per-enrollee represents a 22% increase for that month.
While such modest increases in utilization and spending could be due to some plans already being at parity pre-MHPAEA, there is evidence that MHPAEA did affect the design and management of BH benefits for many plans, particularly via the removal of quantitative treatment limitations. [11] [12] [13] [14] Thus, it could be that our privately insured population was not sick enough to see large changes in utilization. In addition, attention should be paid to how other potential barriers to care unaddressed by MHPAEA (eg, provider availability, stigma, lack of consumer information) are still affecting access to and use of BH treatment. 22, 23 Study strengths include the use of specialty BH data from Optum, one of the largest managed behavioral health organizations in the United States. Our large, nationally representative sample includes 6 million people from 50 states. Importantly, we studied 6 years of data, allowed for lags in MHPAEA's implementation, and analyzed 3 years of post-MHPAEA data, allowing us to consider how MHPAEA affected trends in BH care through 2013. In a future study, we will analyze data from 2014 to investigate interactions between MHPAEA and the ACA. Moreover, our results are consistent across many sensitivity analyses. Although we did not impose a continuous eligibility requirement, our sample has stable demographics before and after parity, and our results were similar to estimates based on the subset of individuals associated with continuously enrolled (2008-2013) employers.
Thus, there is minimal evidence to suggest that MHPAEA's estimated effects were confounded by changing demographics.
There are several study limitations. We used administrative data, which does not address quality of care, patient health status, or wellbeing. Furthermore, preparity, some plans limited the number of covered BH treatment days/ visits, so payments for services above the limit whose claims were denied or that were not submitted to the insurer would not show up in claims databases. Postparity, these limits were eliminated; thus, even though relatively few individuals ever reached their limits, part of the increase in utilization postparity could have been due to our greater ability to identify service use above the caps.
Our results may not generalize to children, or to adults enrolled in carve-out plans; we are currently investigating MHPAEA's effects on these populations in separate papers. We also did not study MHPAEA's effect on FI plans; this is because they accounted for <2% of sampled plans, which is consistent with the fact that the overwhelming majority of large employers self-insure. 10 ITS requires assuming that an outcome's preparity time trend, when extrapolated, accurately represents the outcome's trend in the absence of parity. Similar to McGinty et al's 16 evaluation of MHPAEA's effect on OON SUD service use and as explained in eMethods (Supplemental Digital Content 1, http://links.lww.com/MLR/B269), we lacked a comparison group, and therefore assumed all changes in the postparity period were due to MHPAEA. Thus, our results must be interpreted with caution. In reality, secular trends may have confounded parity's effect, such as other changes in insurance markets and plans, the overall economy, or attitudes toward BH treatment. Nonetheless, ITS is one of the strongest quasiexperimental study designs, 18 even in the absence of a comparison group. 24, 25 ITS is frequently used to evaluate important policy changes when no comparison group is available. [26] [27] [28] [29] [30] [31] Although MHPAEA was a landmark piece of legislation that addressed historical inadequacies in BH insurance benefits, our study suggests MHPAEA's effect on members' BH use and spending was modest. BH treatment is now an essential health benefit under the ACA, which has gone beyond MHPAEA by mandating BH coverage and expanding MHPAEA protections to the individual and small group insurance markets. Because these markets tend to have less generous benefits than the large groups studied here, future research is needed to evaluate whether benefit design and corresponding service use patterns in these markets respond more vigorously to parity. In addition, efforts to remove remaining barriers to BH care unaddressed by legislation will be crucial to ensuring individuals with BH disorders receive the quality, affordable treatment they need.
